the mutant RTs had reduced thermal stability, which could be responsible for the decrease in enzymatic activity.
Lapkouski et al. 1 raised concerns that the covalent cross-linking between RT and the nucleic acid in previously solved RT complexes might have had a major impact on the conformation of the DNA/DNA substrate. We strongly disagree with this view. This approach was used to obtain a catalytically competent RT-DNA/DNA-dNTP ternary complex 3 and was subsequently used for obtaining structures of several RT-DNA-nucleoside inhibitor complexes 2, 6, 7 . In addition, RT was shown to catalytically incorporate a nucleotide at the 3′ end of the DNA primer of a cross-linked nucleic acid duplex 8 .
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creating an unusual kink (Fig. 1b) that appears to have permitted rearrangement of the nucleic acid. This allowed the nucleic acid to interact favorably with the helix of a symmetry-related RT molecule and altered the trajectory of the RNA/DNA from the site of the nick to the RNase-H domain. A continuous RNA/DNA duplex would not be able to adopt this conformation or trajectory. A new feature of the 4B3O 1 structure is that the Glu415-Pro420 stretch of p51 is closer to the nucleic acid than it is in all other structures of RTnucleic acid complexes, and these interactions may have a functional role in some dynamic states of RT-nucleic acid complexes. In a recent study, Le Grice and colleagues 5 showed that changes in residues in the C terminus of p51 (Phe416-Pro419) that appear to interact with the nucleic acid in 4B3O 1 also affect the RNase-H activity of the mutant RTs; however,
Yang et al. reply:
In their correspondence, Das and colleagues 1 raise a number of issues about our work, which we address below.
First, we have not claimed that the RNA scissile phosphate is situated in the RNase-H active site of HIV-1 reverse transcriptase (RT) ready for cleavage. Instead we reported 2 that our structures are "compatible with RNA degradation" (not "catalytically relevant, " as quoted by Das et al. 1 ), whereas all previous RT-nucleic acid (NA) complex structures are incompatible with RNA degradation. The incompatibility with RNA cleavage in the previous RT-NA complexes lies in the orientation of the NA substrate, not in the distance between the NA and the RNase-H active site (as shown in Supplementary Fig. 5 in ref.
2). In the previous RT-NA complexes, one DNA strand can be connected with the RNA/DNA hybrid positioned for RNA cleavage (Fig. 1a) , according to the human and bacterial RNase H1-RNA/DNA hybrid structure 3, 4 , but the second strand (RNA equivalent) cannot be connected because of a 14-Å gap, which cannot be closed by any amount of bending or unwinding of the duplex 3 . In the three RT-RNA/DNA-nonnucleoside RT inhibitor (NNRTI) complex structures that we reported 2 , the RNA/DNA hybrids are oriented such that there is no gap (Fig. 1b) , and a slight adjustment of the RNA strand would permit hydrolysis (also illustrated in Supplementary Fig. 5 in  ref. 2) . Indeed, the nearest RNA phosphate in our structures is 8.8 Å from the active site carboxylate (Fig. 5 in ref. 2) . We should clarify that the distance between the scissile phosphate and the active site in the human RNase H1-RNA/DNA complex is 4.6 Å (PDB 2QK9) 3 . Thus, the scissile phosphate in our PDB 4B3O 2 structure would need to move 4.2 Å to be positioned for cleavage.
Second, we disagree with the statement that our structure (PDB 4B3O) 2 is most closely related to the RT-DNA/DNA-nevirapine structure (PDB 3V81) 5 . Both the protein and nucleic acid in the PDB 3V81 (ref. 5) structure are more similar to those in RT-DNA co mplexes than in our RT-RNA/DNA hybrid complexes, as we showed in Figure 3 of ref. 2. For example, the RNA/DNA hybrid in PDB 4B3O 2 has the A-form conformation (Fig. 1 of ref. 2), whereas the DNA duplexes in PDB 3V81 (ref. 5 ) and in all previously reported RT-NA complexes are largely B form. In all three of our RT-RNA/DNA hybrid structures, represented here by PDB 4B3O 2 , the RNA/DNA hybrids (purple and cyan, respectively) are A form, with base pairs tilted relative to the helical axis rather than perpendicular as in the B form, and they can be connected with the RNA/ DNA hybrid in the RNase-H active site with minor adjustment. Therefore, we suggested that our RT-RNA/DNA complex structures represent a mode compatible with RNA degradation. Thus the statement by Das and colleagues 1 that a continuous RNA/DNA duplex would not be able to adopt the conformation or trajectory adopted by the nicked hybrid 1 is incorrect because the RNA/DNA hybrids in all three of our structures are in similar conformations ( Fig. 1d and Supplementary Fig. 3 of ref. 2) .
Finally, regarding cross-linking between RT and nucleic acid in previous RT complexes, we have not questioned the validity of this strategy in capturing HIV-1 RT in the DNApolymerization mode. Rather, we respectfully pointed out that in the more than 20 RT-DNA cross-linked structures, the DNAs are all in a similar conformation that is incompatible with RNA degradation.
Third, with regard to the alleged crystal-packing effects, we did notice the lattice contact mentioned by Das and colleagues 1 but found it irrelevant to formation of the RT-RNA/ DNA hybrid complex, on the basis of three different crystal forms of RT-RNA/DNA hybrid complexes ( Fig. 1 and Supplementary Fig. 1 in  ref. 2). The region near the p66 thumb domain, with which Das and colleagues are concerned 1 , is not involved in crystal packing in at least one of our three crystal structures 2 , and the A-form conformation of our entire RNA/DNA is independent of this lattice contact.
Fourth, on the issue of the nick in the RNA strand used in one of the three RT-RNA/ DNA complex structures presented in our paper, the nick was engineered by design, as reported in the main text and Online Methods and depicted in Figure 1 and Supplementary co r r e s P o n D e n c e npg
